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Introduction 
• The densely populated (~2M) Las Vegas Valley, Nevada (LVV) is underlain by sediments 
that are cut by six mapped, active normal faults that comprise the Las Vegas Valley Fault 
System (LVVFS). Recent research indicates that these faults have the potential to generate 
earthquakes up to a maximum magnitude of 6.8.  
• The current (2008) USGS national seismic hazard model (NSHM) explicitly considered only 
the Eglington fault of the LVVFS (the remaining 5 LVVFS sources were classified as "Class 
B" in the USGS fault and fold database and effectively given a weight of zero in the 2008 
NSHM) and also did not consider four regional faults outside of the LVV due to insufficient 
documentation.  
• We conducted a probabilistic seismic hazard analysis (PSHA) for rock-site conditions for the 
LVV that included consideration of these eight faults and modified properties of two others 
with respect to the 2008 USGS NSHM. 
Methodology 
• We considered 30 faults within 200 km of a reference point in the center of the LVV. Most recent activity was in Late Quaternary for one fault and Latest Quaternary for the 
rest. We also considered gridded seismicity.  
• Eight of these faults were not considered in the 2008 NSHM and properties of two others were modified in this study. 






























The maximum earthquake magnitude (Mmax) of the faults 
considered in this study as a function of distance from the 
reference location. Faults included in the 2008 NSHM (red 
squares) are distinguished from those that have been 
added in this study. The symbols outlined in black represent 
strike-slip faults; the rest represent normal faults. 
The procedure to produce an urban seismic hazard map – 




















Historical earthquake data. Downloaded from Advanced 
National Seismic System (ANSS; 
http://www.ncedc.org/anss/catalog-search.html, last 
accessed April 2013)  
Selected faults in and around the LVV. DF- Decatur Fault, 
VVF – Valley View Fault, CF – Cashman Fault, WMF – 
Whitney Mesa Fault. Downloaded from USGS 
(http://earthquake.usgs.gov/hazards/qfaults/, last accessed 
















































Spudich et al. (1999) 
(0.2) 
Excerpt from the logic tree used to seed the Probabilistic Seismic Hazard Analysis (PSHA) computations, using the Cashman fault as an 
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2% PE in 50 years
5% PE in 50 years
10% PE in 50 years
USGS (2008) 2% PE in 50
years
USGS (2008) 10% PE in 50
years
Total hazard curves applicable to the reference location for 
spectral acceleration (Sa) at nominal peak ground acceleration 
(PGA, green), 0.2 s (red), and 1.0 s (blue).  Values for 2% and 
10% PE in 50 years are highlighted. 
Uniform hazard spectra for the reference location. The discrete 
points represent values predicted by the 2008 USGS NSHM. For 2% 
and 10% PE in 50 years, this study predicts higher PGA (~0.01 sec 
Sa) than the 2008 NSHM by ~70 and ~40%, respectively, 
Results for the reference location 
Discussion and Conclusions 
• Our results indicate that the earthquake hazard for the LVV’s residents and guests could 
well be higher than currently stated in the 2008 NSHM. 
• Our PSHA analyses of the LVV showed higher accelerations in the north (by a factor of 
up to ~2), with the highest overall in the north-central part of the Valley, around the 
Eglington fault, near downtown Las Vegas and city of North Las Vegas. Our computed 
PGA and Sa values were comparable to those of the 2008 NSHM on the fringes of the 
LVV. 
• The LVVFS faults included in this study have been evaluated by consensus as tectonic, 
in contrast to some views that the faults are non-tectonic. Addition of the LVVFS and 
other regional fault sources, and modification of key fault properties of Eglington and 
Black Hills faults demonstrated a significant difference in the PSHA results. Not 
considering them might significantly underestimate the current hazard. 
• Quantification of the impact of these additional sources, particularly those of the LVVFS, 
suggests that there could be significant unrecognized uncertainties in the 2008 NSHM, 
particularly, those attributable to the faults database.  
• These results are not intended to be applied in design, but provide an urgent rationale 
for conducting detailed investigations of some faults (especially the LVVFS) for potential 
inclusion in future versions of the NSHM. These findings also add impetus to improving 
earthquake monitoring and earthquake preparedness in the LVV. 
• The accelerations presented in this paper are for a rock-site condition and do not 
account for the effects of the basin-fill sediments. 
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Computed maximum and minimum acceleration values observed within the 
boundary of the Las Vegas Valley for 2%, 5%, and 10% PE in 50 years. 
Peak Ground Acceleration (PGA) at 2% probability of exceedance in 
50 years for Las Vegas Valley. Locally highest acceleration is observed 
around Eglington fault. 
Deaggregation of hazard at 
a location near locally 
highest ground motion 
shows that there is a major 
contribution from a single, 
close-in seismic source. The 
gradually decreasing 




Result – Probabilistic Seismic Hazard Map 




1 Cashman Fault1,2 6.81 Normal 
2 Valley View Fault1,2 6.81 Normal 
3 Decatur Fault1,2 6.70 Normal 
4 Eglington Fault1,3 6.50 Normal 
5 Whitney Mesa Fault1,2 6.79 Normal 
6 Frenchman Mountain Fault 6.59 Normal 
7 Black Hills Fault3 6.90 Normal 
8 California Wash Fault 6.87 Normal 
9 West Spring Mountains Fault 7.08 Normal 
10 Pahrump Valley Fault Zone2 7.2 Strike-Slip 
11 Rock Valley Fault2 7.2 Strike-slip 
12 West Specter Range Fault2 6.19 Normal 
13 Garlock; GE 7.12 Strike-Slip 
14 Garlock; GE+GC 7.62 Strike-Slip 
15 Garlock; GE+GC+GW 7.87 Strike-Slip 
16 Death Valley Connected 7.96 Strike-Slip 
17 Death Valley (South) 6.96 Strike-Slip 
18 Death Valley (Black Mtns Frontal) 7.3 Strike-Slip 




19 Owl Lake 6.72 Strike-Slip 
20 
Yucca Mountain Faults, western 
group2 
6.7 Normal 
21 Dry Lake Fault 7.04 Normal 
22 Death Valley (North) 7.3 Strike-Slip 
23 Garlock; GC 7.45 Strike-Slip 
24 Garlock; GC+GW 7.78 Strike-Slip 
25 Hunter Mountain Connected 7.7 Strike-Slip 
26 Panamint Valley 7.45 Strike-Slip 
27 Hurricane Fault Zone(Central) 7.44 Normal 





30 Calico-Hidalgo 7.48 Strike-Slip 
Note: 
1 These faults, plus the West Charleston fault, form the Las Vegas 
Valley Fault System (LVVFS). 
2 These faults are not included in the 2008 NSHM. 
3 Some of the parameters for these faults have been updated with 
respect to the 2008 NSHM. 
Fault sources with their maximum magnitude and slip sense considered in this study 
